Protective mechanisms of pycnogenol in ethanol-insulted cerebellar granule cells.
Pycnogenol (PYC), a patented combination of bioflavonoids extracted from the bark of French maritime pine (Pinus maritima), inhibits apoptosis and necrosis of developing neurons exposed acutely to ethanol (EtOH). The present study shows that the protective mechanisms of PYC in EtOH-exposed postnatal day 9 cerebellar granule cells (P9 CGCs) include (1) reduction of reactive oxygen species (ROS) production; (2) counteraction of suppressed copper/zinc superoxide dismutase (Cu/Zn SOD) and glutathione peroxidase/reductase (GSH-Px/GSSG-R) system activities; (3) upregulation of Cu/Zn SOD protein expression; (4) mitigation of the EtOH-mediated exacerbation of catalase (CAT) activity; and, (5) specific binding and inhibition of active caspase-3. These results indicate that the mechanisms by which PYC antagonizes EtOH-induced oxidative stress include oxidant scavenging and modulation of endogenous, cellular proteins. Using findings from the present and previous studies, a model delineating the mechanisms of EtOH effects on the system of antioxidant enzymes in developing CGCs is presented.